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6/0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SURFHVVHGKRZHYHUKLJKVWUHQJWKDOXPLQLXPDOOR\(1$:KDVQRWEHHQSURFHVVHGZLWKVDWLVI\LQJTXDOLW\7KHPDLQIRFXV
RI WKH LQYHVWLJDWLRQ LV WR GHYHORS WKH 6/0 SURFHVV IRU WKH ZLGH XVHG DOXPLQLXP DOOR\ (1 $:  %HIRUH SURFHVV
GHYHORSPHQW WKH JDVDWRPL]HG SRZGHUPDWHULDOZDV FKDUDFWHUL]HG LQ WHUPV RI VWDWLVWLFDO GLVWULEXWLRQ VL]H DQG VKDSH$ZLGH
UDQJH RI SURFHVV SDUDPHWHUV ZHUH VHOHFWHG WR RSWLPL]H WKH SURFHVV LQ WHUPV RI RSWLPXP YROXPH GHQVLW\ 7KH LQYHVWLJDWLRQV










© 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the Bayerisches Laserzentrum GmbH
 N. Kaufmann et al. /  Physics Procedia  83 ( 2016 )  918 – 926 919
,QWURGXFWLRQ




















OLTXLGXV WHPSHUDWXUH 'XULQJ VROLGLILFDWLRQ WKH YLVFRVLW\ RI WKH PHOWLQJ SKDVH LQFUHDVHV DQG WKHUHIRUH WKH PHOW




2.1. Apparent density  
7KHDSSDUHQWGHQVLW\ZDVPHDVXUHG LQDFFRUGDQFHZLWK',1(1,62>@7KHDSSDUHQWGHQVLW\ߩ LV
 JFPñ )XUWKHUPRUH WKH SDFNLQJ IDFWRU k LV FDOFXODWHG E\ XVLQJ WKH HTXDWLRQ  >@ 7KH GHQVLW\ RI VROLG
PDWHULDOߩSolid RI(1$:LVJFPñ7KHUHVXOWRIWKHSDFNLQJIDFWRULVk 
 
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2.2. Particle morphology  
7KHSDUWLFOHPRUSKRORJ\ZDVGHWHUPLQHGE\XVLQJWKH6FDQQLQJ(OHFWURQ0LFURVFRSH6(0Leo Gemini 1530


























2.3. Particle size distribution  
7KHSDUWLFOHVL]HGLVWULEXWLRQZDVPHDVXUHG LQDFFRUGDQFHZLWK,62XVLQJDBeckman Coulter LS13320






2.4. Chemical composition 
7DEOHVKRZVWKHFKHPLFDOFRPSRVLWLRQRIWKH(1$:SRZGHUFRPSDUHGWR',1(1>@
'XULQJWKHPDQXIDFWXULQJSURFHVVRIWKHSRZGHUPDWHULDO,QHUW*DV)XVLRQ,*)PHWKRGZDVXVHGWRPHDVXUHWKH































3.2. Geometry of specimens 
)LJXUHVKRZVWKHJHRPHWU\RIWKHODVHUPHOWHGWHVWVSHFLPHQZKLFKLVDFRPELQDWLRQRIDFXEHDQGDS\UDPLG
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5HVXOWVDQGGLVFXVVLRQV





































4.2. Chemical composition 
7KHFKHPLFDOFRPSRVLWLRQIRU WKHODVHUPHOWHGVSHFLPHQZDVPHDVXUHGZLWK6(0(';E\XVLQJ7HVFDQ Mira 
XMU (26'XH WRGLIIHUHQWPHDVXULQJPHWKRGV LWPD\FRPH WRGLIIHUHQFHV LQ WKHFKHPLFDOFRPSRVLWLRQRI WKH
SRZGHUZKLFKZDVGHWHUPLQHGZLWK,&32(6DQG,*)DQGWKHODVHUPHOWHGVSHFLPHQ7KHLQYHVWLJDWHGVSHFLPHQ
ZDVPDQXIDFWXUHGZLWKWKHODVHUSRZHURI:DQGWKHVFDQQLQJVSHHGRIPPV,Q7DEOHWKHFKHPLFDO
FRPSRVLWLRQ IRU WKH SRZGHUPDWHULDO DQGPDQXIDFWXUHG VSHFLPHQ LV FRPSDUHG )RU RWKHU SURFHVV SDUDPHWHUV WKH
FKHPLFDO FRPSRVLWLRQ IRU ODVHU PHOWHG VSHFLPHQ PD\ EH GLIIHUHQW 7KH UHVXOWV VKRZ WKDW WKH SHUFHQWDJH RI










&U ±  
&X ±  
)H ±  
0J ±  
0Q ±  
2 ±  
6L ±  
7L ±  
=Q ±  
$O UHPDLQLQJ UHPDLQLQJ UHPDLQLQJ
4.3. Hot cracks 
+RWFUDFNVRFFXULQDOOODVHUPHOWHGVSHFLPHQVLQOLQHZLWKH[SHFWDWLRQVVHHFKDSWHU,Q)LJXUHWKHKRWFUDFNV
DUHH[HPSODU\PDUNHG7KHPDMRUSURJUHVVLRQRIWKHKRWFUDFNVLVLQEXLOGLQJGLUHFWLRQ
'XULQJ WKH 6/0 SURFHVV UHVLGXDO VWUHVVHV LQ PDQXIDFWXUHG SDUWV DUH FDXVHG GXH WR WKH WHPSHUDWXUH JUDGLHQW
SDUDOOHO WR EXLOGLQJ GLUHFWLRQ >@ 7KHUHIRUH WKH UHVLGXDO VWUHVVHV PD\ DPSOLI\ WKH SURJUHVVLRQ RI KRW FUDFNV LQ

































7KH DSSHDUDQFH RI KRW FUDFNV LV DOVR LQFUHDVHG E\ KLJK FRROLQJ UDWHV ZKLFK DUH W\SLFDO IRU WKH KLJK WKHUPDO



























7KHUHIRUHLWZLOOEHLQYHVWLJDWHG LI LQFUHDVLQJOD\HU WKLFNQHVVSUHKHDWLQJRUUHPHOWLQJZLWKWKHODVHURUZRUNLQJ
ZLWKELJJHUIRFXVVL]HFDQUHGXFHWKHDPRXQWRIKRWFUDFNV)XUWKHUPRUHUHGXFLQJWKHDPRXQWRIKRWFUDFNVE\KRW
LVRVWDWLFSUHVVXULQJLVDQRSWLRQ
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